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Summary

The studied site is located along the waterfront of Mjölkudden, in Luleå, in the North of Sweden. The main 
stake of this project is to be able to lead a situation-adapted design considering harsh climate conditions,  
landscape, and the current usages of the place.

A situation adapted design does not only require looking for instance climate conditions such as the wind 
directions and the sun location during the day but to consider all these climate conditions and other fea-
tures (noise, vegetation, etc.) as a whole. 

From the analysis of the site, preservation and even improvement of the natural aspect is a main aim. Re-
garding the local situation of the area, to provide housing on the site is the best solution and to improve 
the connection of the site to the road network is needed.

The design of the area needs to be considered regarding layout and linkages at a larger scale, and buildings 
themselves at a smaller scale.

At a larger scale, the main development concepts are protecting the site from water, improving the per-
meability both for pedestrians and cars, enhancing activities regarding the preservation of the natural 
environment, providing variety in buildings, and developing vegetation considering sun and wind issues.

At a smaller scale, buildings are designed in order to ensure a good protection against cold climate condi-
tions, to enjoy solar benefits, to provide a good permeability from mobility and sight point of view.

Current situation in Mjölkudden

Proposed development
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1. Introduction

Climate issues are most of the time not enough taken into consideration at the early stages of building 
projects, for both planning and design ones, leading to problems afterwards that could have been antici-
pated. The purpose of F7006B course is to make its students aware of this lack for their future carreers, 
and to make them understand that  “when climatology is considered in the planning or design phrase, it 
is usually directed at reducing or eliminating the adverse effects of climate extremes” (Philipps, in Mänty, 
Pressman, 1988, p74).

Since the best way of learning is to practice, what has been learnt in the course and through literature in-
ferences has directly been used in a concrete project to lead by groups. 3 groups have been entrusted the 
planning and design of a new area and buildings’ concept in 3 different neighborhoods of Luleå. You are 
currently holding the report of the group in charge of Mjölkudden site.

Climate data and literature inferences have been constantly gathered and integrated all along the concept 
making, and each choice is the result of a specific idea  discovered and then wanted to be tried in reality.

After setting the context of study, the work process will be detailed and finally the concept presented, 
supported by maps and models realized by the group.

1.1 Climate, landscape and built environments in 
cold climatic context

To adapt a site and its buildings to the surrounding climatic conditions doesn’t bring the same require-
ments from a region to another. Each particular case expects a particular answer with a wide range of 
well-thought, concrete and possible solutions.Regions facing a warm climate don’t experience the same 
issues as those dealing with a harsh cold one; hence the necessity of “think[ing] of urban problems in 
their seasonal contexts” (Mänty, Pressman, 1988, p3).

Mjölkudden being located in the northern hemisphere of the Earth, in northern Europe and northern 
Sweden, this part of report is to focus on cold climatic context’s characteristics. Every aspect of climate 
is to be though in this specific context all along the project, in a constant back-and-forth approach since 
climatic issues are all linked up within a cyclical and cause-and-effect relation.

What mostly differentiate the cold climate regions from the others are snow and darkness, which are a 
way more present in the inhabitants’ daily life than in others’ one living in more moderate regions. Snow 
brings load and damp in the housing buildings’ roofs, white and reflecting surface to incident sunlight, 
and to a wider extent, issues of maintenance such as snow clearing. Snow is to be considered in a close 
relation with wind, since the latter carries the former on its way. As it will be detailed in the report, the 
cold winter wind comes from the North-West direction in Mjölkudden. Both the area and the buildings 
have to be planned and designed accordingly, to take advantage of the offered natural ventilation while 
being sheltered enough from cold and snow.

Darkness is part of the cold regions’ features, above all at winter time in high latitude ones, such as the 
studied neighborhood of Mjölkudden (latitude: 65° 36’ 6.29»N). Buildings must be designed in a way of 
allowing enough openness to natural daylight, both for psychological well-being and electrical lighting use 
reduction. Using artificial lights in a playful and enjoyable manner and also favoring safety feeling at win-
ter, since the sense of sight can be lost in some parts of the cities, are two other main purposes targeted 
by the designing approach.

Obviously those ideas just stand as examples, and much more can be deliberated in such a wide study 
field. The main points are to be enhanced in the report, in order to plan the site and design its buildings in 
the most appropriate way as possible, in priority to satisfy the prospective residents and offer them an en-
joyable living environment, as stated by Givoni Baruch: “the indoor climate and comfort conditions in any 
given building depend on the climatic conditions surrounding the building” (Baruch, 1997, preface p12).

Source: http://joesgossip.blogspot.se
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2. Setting of Mjölkudden in Luleå Norrbottens region
 Sweden

Mjölkudden

Fig.3: Mjölkudden in Luleå (source: Google Earth) Fig.2: Norbotten in Sweden (source: www.amap.no)

Fig.1: Sweden in Europe (source: commons.wikimedia.org) 

Fig.4: Mjölkudden area (map developed from Google Earth source)

1

2

The studied area, Mjölkudden, is a neighborhood of Luleå, coast 
city in the North-East of Sweden. 

The name “Mjölkudden” could be translated by “milk peninsula” 
and refers to the past activities of this former farmland, more than 
fifty years ago. Nowadays the site is mostly used for housing, as 
will be further detailed in the next part of the report, along with 
the activities led in the site.

Regarding connections, Mjölkudden is close to the main strategic 
places and landmarks of Luleå (Fig.3), such as the city center (1) 
which is on the other side of the water, facing Mjölkudden and 
having sight on its coast, and Luleå University of Technology in 
Porsön (2), easily and rapidly reachable by bike.
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3. SIte analysis

3.2.1. The site

Building on a specific place is primarily having a good knowledge 
and perception of it. These features of the site must be obviously 
addressed by a visual approach but not only: opinions and feelings 
of dwellers is an important way to be aware of qualities and de-
fects of the area.  Therefore, the first step of the project has been 
to take part in two field visits in order to familiarize with the site. 
We took advantage of the two field visits to walk around, collect 
first feelings, take some photos but also interview local people. 
We decided to interview 4 various people to have a more balanced 
analysis, so both men and women and of different ages.

The results show that local people mostly share the same opinions 
about the place. These opinions are:
• A pleasant natural environment
• A very used path
• A good location into the city
• An enjoyable place whatever seasons

Inferences from these interviews are that it seems really impor-
tant to preserve the natural and quiet atmosphere with the pro-
ject we want to lead for Mjölkudden development. Also, of course, 
some deficiencies or current problems have to be improved, such 
as wind issues.

3.1. Approach and starting point

Interviews
Mjölkudden, 2013-09-13

Age
1. 25
2. 22
3. 87
4. 49
How long have you been living here?
1. 7 years
2. 1 year
3. 47 year
4. 14 year
Do you like living in Mjölkudden? Why or why not?
1. Yeah, I like the environment; it’s near the nature, has a lot of 
vegetation and is close to the city.
2. Yes, it is great here both in summer and winter. It is close to the 
city and the university.
3. Yes I like it a lot. It is calm, not a lot of noise and close to the city.
4. Absolutely, there are many things to do here: swim in the sea, 
sunbath, walk on the path near the water, which is very popular.
Are there any problems that people who live here are facing?
1. In winter it is snowing a lot but it is not a problem.
2. No, there aren’t any problems.
3. Sometimes it is blowing very hard. Like today for example.
4. People have been complaining about the strong wind over the 
embankment on the way to the city center. You can feel it when walk-
ing or bicycling over the embankment.
What kind of activities are you doing here during the year?
1. There aren’t any kinds of activities to do here so I go the city 
center instead.
2. I walk near the water.
3. I walk every day with my dog on the path near the water. When 
I was young I used to walk on the ice during winter. 
4. I walk on the path and on the ice during winter. I use to ice-
skate there as well.
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N Green areas

Housing

Wind

Ice path

Road/path

A first map is then produced (Fig.5), considering built-up areas, green structures, roads, ice path, and wind. 
Some parts of the site suffer from wind issues.

3. SIte analysis

3.1. Approach and starting point

3.2.2. Mjölkudden

An analysis of the areas surrounding the studied site is also needed. Two main things are interesting regar-
ding the local situation: the services and facilities, and the mobility network. Fig.6 provides information on 
services and facilities next to the site while Fig.7 shows the local mobility network.
Regarding the former, it is noticeable that there are a big supermarket, some shops and also sport, edu-
cational and health facilities very close from the site. We also know that the inner-city of Luleå which is 
located in the south of the area, and that Stutviken the commercial area on the east are both quite close 
from the site.

Regarding the latter, we can see that there are some bus stations near the site, moreover mobility for pe-
destrians and bikes seem suitable thanks to particular paths and streets. However, if we take a look to our 
area, we can see that connection with the road network is not appropriate.

School (nersury school)

Sport

Health center

Small shops/markets

Supermarket

Site

100m

500m

800m

1000m

100m

500m

800m

1000m

Path (pedestrian/bike)

Street (mix used)

Road (car only)

Bus station

Site

Fig.5: Mjölkudden area (map developed from Google Earth source)

Fig.6: Local situation - services and facilities (map developed from Google Earth source)

Fig.7: Local situation - mobility (map developed from Google Earth source)
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Light measurements have been made on a sunny Tuesday of September, around 3:30 pm, and sound 
measurements on a Friday morning of September. This piece of information has to be taken into conside-
ration in the analysis of the results, since the height of the sun changes with the hours, and it is the same 
regarding noise whose magnitude is more important at specific hours, e.g. offices hours when road traffic 
is at its maximum. 

Sunlight measurement analysis
The results seem logical, presenting higher values of luminance on enlighted surfaces (South oriented) 
than on shaded surfaces (North oriented or hidden by an obstacle). 
The color of the surface plays a role that is not to be put apart. Indeed, “the color of the building’s exter-
nal envelope determines the impact of solar radiation on it” (Baruch, 1997, p75), meaning the share of 
sunlight absorbed, and thus of temperature gained) or reflected (no gain at all in this case). Heat gain and 
indoor temperature are therefore different according to the color of the external walls, since each color 
has its proper absorptivity percentage:
- White: 20-30%
- Light colors: 40-50%
- Dark colors: 70-80%
- Black: 90%
For cold weather, such as the one the project area is subject to, dark colors seems to be the best option 
for the colors of the new buildings’ walls, since they permit the maximum of sunlight gain. The results 
of measurement are then interesting to assess Baruch’s motive and have to stand as guiding line in the 
choice of the new buildings’ colors of facades.

3.2.1. Local situation

By being aware of the nature of local areas surrounding our site, we are able to decide what kind of pro-
gram we should plan on it. From the previous analysis of the surrounding buildings, providing accommo-
dation on the area seems to be the best adapted solution considering the local environment.
Regarding the mobility analysis, sustainable mobility means adapted mobility for pedestrians and cyclists 
as well as good public transport service. However, a better access for cars to the site is needed, but this 
improvement should be thought in a way not to deteriorate pedestrians and cyclists’ mobility.

3.2.2. Measurement

 The field visits were also the occasion to lead measurement, in order to obtain facts and figures to analyze 
further the environment of the site, and then to justify choices of design or planning.
The studies of sunlight and surrounding noise nuisance have been carried out, respectively thanks to a 
lux-meter and a decibel meter (via a cell phone application). The results are shown on Fig.8.

3. SIte analysis

3.2. Analysis of the data 

N

75 dB75 dB

67 dB67 dB

60 dB60 dB

66 dB66 dB

72 dB72 dB

57 dB57 dB

67 dB67 dB

Sunny
516 cd/m²

Blue surface

Shaded
73 cd/m²

“light” wood

Sunny
1588 cd/m²
Red surface

Shaded
182 cd/m²

Red surface

Sunny
6450 cd/m²
Grey surface

Sunny
15520 cd/m²
White surface

Very quiet

25 dB0 dB 35 dB 45 dB 65 dB 85 dB

Quiet Animation Usual noises Noisy Dangerous

Fig.8: Sunlight and noise measurement (map developed from Google Earth source)

Fig.9: Scale of noise (source: www.antibruit.org)
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3. SIte analysis

3.2. Analysis of the data 

Sound measurement analysis
According to the noise scale, Mjölkudden site seems to be mostly subject to usual noises but surrounding 
areas can be considered as noisy areas. Mainly two sources of noise exist on this whole area: the most 
important one is the road on the East (Bodenvägen) and the other one is the wind. The first source must 
be obviously considered as a disturbing source of noise while wind, natural component, cannot psycho-
logically be considered as well, but be an element to compose with. Road nuisance must be taken into 
account in the project and clearly reduced. The three meters high shelter, that the report is to describe, 
should be a solution.

However, in urban planning, one must be aware of the fact that a site is not a lonely component of the 
city but that it is part from a whole. By the consideration of the local situation of Mjölkudden site, it will 
be more obvious to better understand the area’s needs and possibilities and so to lead a coherent project.

Fig.9: Conceptual representation of the current situation and the balance needed 

3.2.3. Expression of the problem to solve and challenges

One of the challenges is obviously to be able to lead a project considering the harsh climate Luleå expe-
riences. 

However, by the different analysis which have been led and different ideas that have come up, another 
main challenge regarding the development of the area need to be considered. From inferences of the 
interviews, it is noticeable that the current users of the site have a particular relation with the site. As the 
area has been mostly preserved from human intervention and therefore it is still very green (forest) and 
blue (waterfront), people use this area in order to walk, run and relax. 

Therefore, as it has already been highlighted, the concept is to preserve the natural and quiet atmosphere 
within the project led. As it has been stated by Edward T. White: “The implanting of our building on the 
site will always result in a re- modeling of the site. Our goal should always be to leave our site better than 
we found it.” We need to find a balance between relations regarding users, buildings and context. Fig.9 
represents the current situation and the balance which needs to be reached 

Buildings Buildings

Current situation Balance to reach

Users UsersVegetation Vegetation
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4. Design

4.1. Conceptual development

4.1.1 Initial concept and ideas of design

After the site and the local situation analysis we could develop a concept for the future of Mjölkudden. The main aim about the development of the site was thinking about the preservation of vegetation.  The main ideas 
are described in the following table.

To enjoy the view on the water and the city centre 
Play on the variety of shapes throughout the waterfront 
Build some shelters in order to protect from climatic conditions 

Remove some trees and bushes to enhance the view
Make the beach bigger to encourage activities and enjoyment

To protect pedestrians and cyclists from wind, rain and snow 
To reduce traffic noise nuisances for housing areas
Make the shelter transparent to preserve the view on the water

Two accesses to the area instead of the only one existing: a road for 
cars instead of the current pedestrians’ path and a path for pedes-
trians and cyclists 
Use of the existing “natural paths”

Use empty spaces next to the existing neighbourhood in order to 
build on 
Remove trees from the green area for buildings 
Build a park so that people could enjoy outdoor activities

Develop boat/kayak activities and ice skating on the shore
Better consideration of winter throughout the whole project

Source : www.ltu.se

Source: www.123rf.com

Source: www.far2000.com

Pontoon

Open beach

Shelter throughout the traffic road

Mobility

Developed areas

Other ideas to think about
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4. Design

4.1. Conceptual development

An important aspect of our project was also to consider climate, landscape and surrounding built-up areas 
in order to provide the best situation-adapted design from both scales: the area as a whole and buildings.
• Planning the area

 − Sun: the site is south-oriented; therefore it is good way to enjoy solar benefits. With consideration 
of this, we have to avoid shadow: trees could become a problem to this.

 − Wind: regarding wind, trees could be a good way to protect our site from strong wind. So appears a 
conflict between sun and wind issues.

 − Rain: it should not be an issue for two reasons. We want to preserve vegetation of the site and so 
pervious surfaces, and moreover, the natural slope of the area will allow rain to go directly into water.

 −  Snow: we must be aware of the need of designing the site in order to allow an easy snow clearing.
 −  Noise: solutions such as the shelter along the noisy road and preservation of vegetation should im-

prove the acoustic atmosphere.
• Buildings

 − Sun: considering orientation of buildings and space between them is a good way to try to maximize 
solar benefits and even in order to deal with snow issues by trying, for instance, to make the snow melt 
thanks to the sun.

 − Wind: shape of buildings seems to be a key factor.
 − Rain/snow: particular shapes of roofs must be defined.

After discussing the main ideas we end up with our first design of the site (Fig. 10). Near the water the ve-
getation is kept to prevent wind from south. A park is located in the middle so that people can easily access 
thanks to the path and where children can play.  

As it is the first design there are some things that can be improved and things we need to change to 
prevent problems in the site. For example one important issue is the water level that can rise up to 2 me-
ters (Sundström 2013) and cover or destroy the pontoon.  Also the importance of the path was discussed 
and if it was possible to move it closer to the water or if the current position shouldn’t be changed. The 
connection with the neighborhood has also to be improved as it is important to make the coast and the 
park accessible. Finally we thought about the amount of people that the place could welcome. Since it 
is a very attractive place near the city center and near nature it should be used as much as possible. Still 
it is important to keep nature and provide a good quality of life and therefore it shouldn’t be too many 
buildings and people living there. The next step is to solve those issues and find new strategies for the site.

4.1.2 Development and optimization of the concept

Due to the issues with the first design of the site the following changes were made:

• The pontoon was moved closer to the building area and replaced by a wooden pier. 
• The land was raised to prevent the water to reach the houses in case of a sudden water level raise.
• A harbor was placed close to the villas to make the place more attractive.
• A different kind of housing was chosen to create variety in Mjölkudden. 
• Permeability was considered in the design of building to keep the view towards nature and water.

A new layout was made with the changes (Fig.11). The new strategy is described in more detail in the 
following part.

Fig.10: Initial project Fig.11: New project

Park

Shelter

Housing

Green areas

Beach

Water

Road
Path
Tree
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4. Design

4.1. Conceptual development

View from the waterfront

View from the South

View from the embankment
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4. Design

4.2. Design proposals

4.2.1. Layout and linkages

Regarding the different ways to enhance our project as it has been 
described previously, the new design of the whole area must be 
defined.

Housing
First, as it has been said, one of the aim of the new strategy is to 
provide more accommodation and so to try, instead of only buil-
ding houses and villas, building apartments. The compromise is 
therefore to build some houses on the eastern part of the site and 
three buildings on the western part of it (Fig. 12). 

The waterfront
The land rise in order to address water issue could be conside-
red as a consequent factor of the project as it is influencing the 
boundaries of the site we can build-on. Indeed, depending on the 
height of the land rise, the share of the space which is protected 
from water varies. As we are aware of the bad environmental im-
pacts of such a process, first we decide that we don’t want to rise 
the whole site, we need to preserve a large part of the waterfront. 
However in order to have enough space in order to build-on and 
so to provide accommodation, we need a land rise which begins 
quite close from the water. Then thinking about the direct conse-
quences of such a decision, we realize that by providing a higher 
place near the waterfront could be a good way to open beautiful 
views on the water and the inner-city of Luleå. So considering on 
the one hand the protection of the waterfront, and on the other 
hand the need to protect a wide part of the site and the oppor-
tunity to offer nice views, we decide to try some height values of 
the land and to see the consequences on the site (space available, 
closeness to the coast…). Finally, we decide quite arbitrarily that 
a one meter land rises is a good way to find a balance between 
these formers concerns looking to the place where the edge will 
be on the site for such an elevation. (Fig.13) Furthermore in order 
to valorize this feature and also to find an alternative to the gi-
ven up idea of pontoon along the waterfront, we decide to build a 

Fig.12: Masterplan

Fig.13: Section - land rise
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Fig.14: Wind encountering a gap of a building  (Blocken et al., 2004, p133)

4. Design

4.2. Design proposals

path for pedestrian and cyclists on the edge. The width of the path is four meters to allow a pleasant walk 
and adapted to all, for instance disabled people’s needs have been taken into consideration to determinate 
this four meters width. Regarding rain issue, even with the land rise, the landscape should not be flat until 
the edge separating the bottom part and the upper part of the site. A smooth slope is preserved in order 
to allow a good drainage.

Talking about the idea of pontoon, we still want to provide some piers along the coast as the one next to 
the beach on the west. These piers could for instance allow people to do a barbecue near the water during 
summer. On the new pier next to beach, a sauna will be build. Throughout the elevated path, stairs and 
appropriate paths for disabled people are placed to access those piers and the bottom part on the side 
of the elevated path, along piers. Regarding this bottom part, mostly low vegetation is planted in order 
to preserve nice views from the path but also for people living next to it. To improve the view of the site 
from the inner-city in the south, a particular pattern of vegetation could be adopted on the bottom part of 
the site to let people from downtown enjoy a nice view. A low vegetation plan on this bottom part of the 
site and the one between buildings and the path should allow enjoying solar benefits and slowing down 
the wind a bit. As warm summer wind is coming from the south, protection against it is not the priority, 
but to enjoy solar benefits seems more important regarding climatic conditions. However, considering the 
cold wind coming from the north, tall and low vegetation should be planted along the north side of the 
site, between the existing neighborhood and the new buildings/houses to have a good protection against 
the cold wind and to slow it down as much as possible. As it has been noticed by Kimmo Kuismanen: “the 
most efficient is a threelevel planting, where a part would consist of evergreen species: at the ground level 
dense bushes which are 0,5-1,5 m high, at the intermediate level bushes which are 1,5-3 m high and trees 
which are 30-50% air open, at the top level tree stand; more than 50% air open” (Kuismanen, 2005, P 27).

On the eastern part of the area, a harbor is created as using boats is an enjoyable activity for people living 
here in Luleå. This harbour is only for small boats as the ones we can find in Östermalm such as zodiacs 
or small motorboats. Considering four meters width for a boat place, a capacity of 40 places for the har-
bor seems to be relevant as the aim is to have a little and pleasant one. Two parking are built next to the 
harbour. One on the west allow people to park their car and to boat for the day then to leave or it can be 
used for people wanting to visit their relatives in the new neighborhood. The other parking on the east 
allows people to drive their boat near the harbour and then to land it in the water. The need of places to 
park cars relating to the number of boat places has also to be addressed. The parking on the west has 21 
places including one for disabled people instead of, at least, 40 places. The reason why is that since boa-
ting is mostly an activity occurring during summer and more often during weekends, the parking will not 
be used that much. Therefore, building a big parking will only be a waste of space. However, as there is a 
lot of free spaces close from it, it will still be possible to make it bigger if it is needed. By the way, we have 
always considered these dimensions for the development of a parking :

• 2.5 meters width and 5 meters long for a common place;
• 3.3 meters width and 5 meters long for disabled people place;
• at least 6.5 meters long behind a place in order a car to go in and go out of it.

Permeability
Accessibility is also an important factor regarding planning an area. A better connection with the existing 
neighborhood in the north is needed as a good accessibility to buildings. First, let’s interest ourselves to 
the road network. The only way to connect the site to the road network is on the east. Then the road 
development into the site is done considering the placement of buildings. Regarding the road going to 
the harbor, the width of the road for cars is seven meters in order to avoid problems while bringing boats 
(the total width of the street is 11 meters). The road going on the west from the entrance is seven meters, 
it could be considered as a local street where pedestrian and cars share the space such as the streets in 
the existing neighborhood in the north. Now regarding the connectivity with the existing neighborhood, a 
solution could be found by trying to implement a new street through the existing parking of the company 
while being aware that the company has also a parking along its right front of the building. The proximity 
of the road towards the company does not seem to be a problem as it is not a housing place and because, 
in all cases, by the connection between the new and the existing neighborhood the company suffers from 
closeness to street. Furthermore, regarding the whole street network, from an environmental point of 
view, the use of tar should be avoided.

Regarding now the pedestrian/cyclist network, one main aim of the project was to provide a good per-
meability. There are two declinations of the permeability: good mobility and interesting views. In order 
to ensure a good mobility around the site and to permit some views, a wide enough distance between 
buildings and gaps for the two L buildings has been developed. This concept of gaps in building promotes 
a better mobility but could deteriorate comfort regarding wind issues : “wind conditions in building gaps 
are almost always unfavorable” (Blocken et al., 2004, pp 132-133). However compared to the Fig.14 the 
way the gaps are located should avoid such problems. Regarding the cold wind, the other wind of the L 
building is protecting the one with the gap from it. Regarding warm wind, the gap is perpendicular to it. 
Therefore, this configuration should avoid 
feeling uncomfortable.  Connection with 
the surrounding areas has also been consi-
dered. There are already the two connec-
tions provided by the road network. On 
the west, the connection is preserved as it 
is today. A small path could be established 
from the north to the south between two 
existing houses. Finally, in the south-east 
of the site, a new shortcut between the 



15

4. Design

4.2. Design proposals

road on the east and the site allows a good mobility coming from downtown to the area and vice-versa. 

The shelter against noise
As it has been noticed before, noise could be a problem for a pleasant way of life on the site. The idea of 
shelter explained in the previous parts needs to be more detailed about its height in order to be really ef-
ficient. A method (Ministère de l’Ecologie, de l’Energie, du Développement durable et de l’Aménagement 
du Territoire – a French ministry, 2009) to find dimension of the shelter is the following one: start from 
the 0.5 meters from the soil, where noise source is, and then draw a line to the area which needs to be 
protected (highest window of the highest building). The height of the shelter can be so determined. Fig.15 
represents a conceptual drawing of the method. The height of the wall should be almost 0.70 meters but 
in order to protect from noise whatever the case, a wall of minimum 2 meters high is needed. Therefore, 
the shelter should be 2 meters high at least. As the aim is also to protect pedestrians and cyclists walking 
on the sidewalk from wind, rain and snow, a height of 3 meters and a roof of 2.5 meters long from the edge 
of the sidewalk seem to be adapted at the situation (Fig.16).

Shadow line

Minimal
height

Property boundary
0.50 m

Fig.15: Wind encountering a gap of a building  (Blocken et al., 2004, p 133)

Fig.16: Section - current situation and future situation of the embankment

Snow
Regarding snow, some snow piling areas are 
placed on the site in order to allow an easy 
snow clearing. These formers are located on 
the Fig.12 by black shapes. The one next to 
the park could be used in order children to 
play with a hill of snow during winter. For 
the path along the waterfront, snow can be 
removed on the bottom part between stairs 
and piers.

 4.2.2. Designing the detached houses

Regarding houses, the developed concept is basically to build new ones while keeping the same size and 
kind of houses as the existing ones (see pictures below - photo credit the group), in order to preserve 
unity and continuity in the area, from the inner land to the water front. Nevertheless, the new detached 
and single-family houses will be more modern to dynamize the neighborhood, and both their planning 
and design are to be studied in a climate-adapted way which is the purpose of this project.
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Houses’ aesthetical patterns for more beauty in the area
 Modernity, eco-friendship and climate-adaptation, both at winter and summer, are the key words to des-
cribe the houses’ designing approach that has been led.
 
In order to express in a clearer way the meaning of the subjective words “modernity” or “simplicity” that 
should be introduced in the area, below are two inspiring and guiding pictures (Fig.18  and Fig.19).

Houses’ climatic patterns towards eco-efficient and situation-adapted buildings

To explain in more detail what is meant by the terms used in the title, the analysis structure will follow each 
climate component:
• Sun: the layout of the detached houses presents a L shape to optimize the sunlight gain, thanks to the 
south-oriented angle created. Windows are thus preferably designed in the adjacent facades of this angle. 
Borve motives this point stating that ”Open angle to the south and  sun, with a steep roof-slope to allow 
glass and maximum use of sun radiation” (Borve, 1988, p33). 
• Sun and snow: following Borve’s quote, it is important to notice that a asymmetric roof, presenting its 
wider slope at the South for more sunlight, helps the snow to melt and the rain to be drained, and relieves 
therefore a part of the clearance, load and fall issues. The same principle leads to plan the entrance of the 
houses within this angle, reducing for the residents the need to snow clearing the way.
• Wind and snow: this angle offers also a courtyard sheltered from wind, and thus from the snow that 
could be carried with it. Indeed, the cold winter wind in Luleå comes from the North-West direction, and 
by designing the housing with the orientation proposed on the model beside, the West-oriented “arm” of 
the houses helps to provide shelter. If this one is not long enough, trees and bushes are anyway planned 
all along the gardens for a second protection. A zigzag spatial organization of the vegetation is to be consi-

Fig.18: Inspiring picture (source: assets.inhabitat.com) Fig.19: Inspiring picture (source: assets.dornob.com)

Fig.20: Location of the U-shaped building

4. Design

4.2. Design proposals

dered for its better efficiency than a strict alignment: the former proposal is made half of emptiness and 
half of physical protection, which is more interesting to isolate from the wind than a tree line without any 
emptiness (Persson, P., F7008B course). 

4.2.3. Designing the apartement blocks
4.2.3.1. Type A:  U-shaped building
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Climatic patterns
This specific building has been designed with a U shape, as an extension of the L shape of the detached 
houses, in order to offer a sheltered courtyard oriented at the South, whose benefits have been details in 
the design of the houses.
It is the first building at the West  of the site, thus the first one to face wind. An angle has been thought in 
the Nort-West corner, instead of a curve U, following Kuismanen’s approach (Kuismanen, 2005).
Indeed, this angle will break the incident wind flows on the building and divert them in tangential direc-
tions (Fig. 21). The U building has been chosen in the concept to be the first to face wind in order to protect 
from wind the two L buildings, on its East side and smaller. However, the distance between the U and L 
buildings is wide enough to avoid any shading on one another (5. Sun study for evaluation).

Garages floor
Because of a lack of space in the surrounding area, the garages are located at the ground floor of the 
building. They have been designed at the North and West arms, so just around the North-West corner, to 
face the windiest and coldest part of the building and letting the warmest and sunniest zones for housing 
activity. This choice has been inspired by the Fig.22.

Cars circulate in the garages floor according to a one-way direction to gain space and to easily be linked up 
to the road connections of the site (Fig. 23). Both entrance and exit of the garages floor are protected by 
a wall, oriented in a perpendicular direction of the winds, to avoid snow accumulation in front of the two 
doors and reduce the associated maintenance.

Fig.21: Recommended main building form facing South (Borve, 1988, p38)

Fig.23: garage of the U-shape building

Fig.22: Recommended building orienta-
tion, the non-lived rooms facing cold wind, 
(Brown, DeKay, 2000, p163) 

Exit of the garage floorEntrance of the garage floor

Roofs
The concept proposes longer roofs than the delimitation offered by the walls. The aim is for the snow not 
to fall directly at the edge of the walls.

All the roofs are also designed with a 5,00° slope for easier snow melting and water drainage.
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Windows and terraces
 Terraces are South-oriented for an optimum sunlight gain, through glass walls that one can open or close 
as desired.
Windows are numerous and located on every side, to enjoy sunlight at South and fill in a lack at the other 
ones.
 
Organization patterns
Permeability
Three majestic lobbies and stairwells with elevators are surrounding of glass walls to first enjoy the view 
on the landscape along the ascent of the floors, and then to allow more permeability in the neighborhood. 
People can see life and landscape through those big walls. This way, the building doesn’t stand as a barrier, 
but on the contrary, welcomes the inhabitants to cross its walls and to reach the coast.

Compostion of the U-building is shown on 
Fig.24.

Fig.24: Composition of the U-building

4. Design

4.2. Design proposals

4.2.3.2. Type B: L-shaped building

Fig.25: Location of the L-shaped buildings

Fig.26: Composition for one L-building

The two L-buildings placed in the middle of the site look exactly the same. Their height varies from 5,4 
meters to 13,0 meters. It  increases from the ends of the building to the middle as the number of floors 
increases. Totally 35 apartments fit in each L-house and 92 people (Fig.26). The size of the apartments 
varies, the smallest apartments for two people are 42 m2 and the biggest for 3 people is 80 m2.

3 persons flat

2 persons flat

Sauna/common space

Number of apartments Number of people on theNumber of apartments 
Floors Public rooms

Number of people on the p
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Number of apartments Number of people on theNumber of apartments 
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The same shape has been used in the entrance walls and the west and north facades of the L-buildings. 
The balconies are placed askew beneath each other as the in the section (Fig. 28).

Fig.27: Swedish hay houses (source: http://beppansallehanda.blogspot.se)

Fig.28: Particular shape of L-buildings

Climatic patterns
The L-buildings are south oriented with entrances, windows and balconies facing the south for maximal 
sunlight the whole year. On the north and west side the balconies have glass for wind and snow protection. 
The glasses can be open during summer for ventilation and fresh air.
The shape of the L-buildings has been inspired by Swedish hay houses. Those are traditional small houses 
for storing hay on meadows. Thanks to their four inclined walls they prevent snow accumulation near the 
façades (Fig. 27). 

Also the roof is inclining with 5 degrees to allow the water from rain and snow to run downwards instead 
of accumulating of the roof. Thanks to the “stair” form of the roof the houses can have even more win-
dows on the sides.

Permeability
To keep the beautiful view to the nature for the people who are passing by the buildings, some walls are 
made of glass (see figure). In order to make the inside space more pleasant, there is a space where people 
can grow a little garden during the whole year.
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5. Sun Study for evaluation

The sun study has been made for January, April, July and October. In this way we can see how the shadows move during the year.  In winter the shadows are longer especially during December and January when the sun-
light is only a few hours per day. In April and July the pictures shows that the buildings will not shadow one each other which means that the sun will reach and warm the apartments. In October the shadow of the apart-
ments-buildings will cover the existing houses (which are white in the picture), but it will not make any difference as the existing houses is already shadowed by the trees in the area.

6 am

10 am

2 pm

6 pm

                                 January                                                                      April                                                                              July                                                                     October
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6. Conclusion and a way forward

6.1. Learning and outcomes as group and individuals

Marianna

The whole project has been a learning process from the start to 
the end. The cooperation within the group has been very good 
and the arguments we had  led to more discussions and better 
solutions. As we had different knowledge and experiences from 
the beginning we could help and complete each other. For exa-
mple someone was better in InDesign and Photoshop, someone 
in writing report and texts and someone in ArchiCAD. So everyone 
could contribute to make the project better.  Of course the fee-
dback from the teachers was very helpful or better necessary to 
guide the project in the right direction. 

Thanks to this project I could get a better understanding of climate 
and its impact on build environment. Especially how to think when 
designing places that are close to the water, as Mjölkudden. En 
interesting thing with such places is that the water level can rise 
some meters and it is very important to consider that when buil-
ding on such sites. The wind issue is also important as it usually 
blows a lot from the open sea. We come up with some very good 
solutions like the pier and the rise of land in case the water level 
raises and also the house design that is inspired from the Swedi-
sh hay houses for preventing the snow accumulation. I find these 
very unique ideas that I never could have thought of myself.

Thanks to the other two groups that worked with different pro-
ject, I also gained more knowledge of building between two hills 
and building on a hill. It was interesting to see the process of their 
work and to keep in mind their good ideas.

Olivier

This project has been enriching on two levels: from a group point 
of view and from a personal point of view.

Regarding the former, as it is my first study as an exchange stu-
dent, to have to speak English currently is for sure a big change 
from habitually. However, the language has never been a barrier 
to discussions and to exchange opinions about the project. Fur-
thermore as each member of the group comes from different 
backgrounds, a complementary has been found withouth difficul-
ty. From the beginning we have been able to share the tasks in 
an efficient way. The variety of knowledge and skills of the whole 
group have allowed to always rewarding ideas coming from one 
member of the group. 

Regarding the latter, I can say that first this course and project 
have been rewarding in the meaning that before doing it I had few 
knowledge in the climate conditions field. Moreover, by reading 
some literature, I have been aware of the fact that looking for re-
ferences is a very good way to enhance one’s knowledge but also 
improve the way to lead a project and its design concept. By wor-
king on this project, I have also realized again that the use of sof-
tware is really important to share and express ideas and concepts. 
By looking at the work of the rest of my group but also the work of 
the others groups of the course, I realized that I need to enhance 
my skills in 3D modeling. Indeed it is a very good way to communi-
cate whatever the target audience. 

Céline 

Regarding the group, the project has been a fulfilling experience 
to gather 3 different personalities, sensibilities and ranges of skills, 
towards a common goal. We have been complementary and have 
learnt from one another. Our skills and abilities have been used in va-
rious activities for more efficiency, and we have progressed either by 
group during meetings or sessions on computer software, either by 
our own while keeping constantly informed the two others.

In a more personal point of view, this project first allowed me to dis-
cover and learn a lot about climate issues in planning and designing 
stages of any building project. I had little knowledge on this field be-
fore attending the course, and now I am pleased to have broadened 
it. I look at the building surrounding me through a new set of eyes, 
and I guess this course will be useful in my working life.

This project has also been the occasion to learn how to model via 
ArchiCAD, that I had never used before. It has been an intensive trai-
ning but I am glad of the result and it will worth it in my future career.
The very first steps of the project have been led by the group, then 
I have specialized in ArchiCAD with Marianna to design the buildings 
(3D), while Olivier has worked more on maps (2D). Since Marianna 
and I have thought of two different proposals of design that we dis-
cussed with the teacher, we have gone on separately but regularly 
helping and advising each other. I have designed the U building and 
studied the orientation of the houses according to the climate of the 
site, mostly about wind issue.
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6. Conclusion and a way 
forward
6.2. General conclusion

This report is the last step in our project to study, analyze and design the Mjölkudden area in Luleå, Swe-
den. After many discussions and improvements of our concept and ideas we ended up in our final design 
and layout of the site by considering the climate aspects, the potential of the area and people’s needs. The 
results have been described in detail in this report. Although the group is satisfied with the final design, 
some issues and details can still be improved.

One of those issues is the parking places. It can still be discussed if we have chosen the best place to put 
the car parks or if it is a better solution. We divided the big parking that we had in the beginning to more 
and smaller parkings in order to make them less visible. Also we put trees around them to separate them 
from the gardens of the existing houses in the area. These changes improved the site for sure but still the 
parkings are taking a lot of space were we could have kept trees and vegetation instead.

Another issue is the shelter for preventing the noise to reach the site. It will help reducing the noise in 
Mjölkudden but as a transparent material is not absorbent, it could be a problem for the area on the other 
site of the road. The shelter works in the way that it reflects the noise which means it will go back to the 
other side. Right now there are no buildings on the other side of the road, only water. But there are some 
thoughts of building in that area so it may be a problem in the future.

Otherwise we think that the site has been well planned for a comfortable living. It has a nice location in the 
city which will attract people. Fortunately it can welcome a lot of people and still keep right qualities like 
nature, sunlight, permeability, variety and a modern design. 
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